the late onset of symptoms, even for patients expressing disease-linked mutant proteins throughout life, suggest a significant role of environmental factor(s) in ALS etiology. We have previously found that SOD1 from human tissue is extensively post-translationally modified, with the most prevalent modifications being glutathionylation at Cys-111 and phosphorylation at Thr-2. We further found that glutathionylation significantly destabilizes SOD1WT dimers, increasing the equilibrium dissociation constant approximately 1,000-fold, such that its stability is comparable to the A4V FALS-causative mutation. SOD1A4V is further destabilized by glutathionylation. Using computational structural modeling, we show that glutathionylation has distinct effects on different ALS-linked SOD1 mutants, which correspond to changes in composition of the dimer interface. Glutathionylation also stabilizes an intermediate misfolded species in which the b-barrel core of each monomer is ''loosened''. These findings suggest a mode by which the cellular environment impacts the propensity of SOD1 to adopt toxic misfolded conformations in ALS.
Symposium: Celebrating 100 Years of Crystallography: X-Rays Are Photons Too 188-Symp Crystallography -Energetically Innovative at 100 Jane S. Richardson. Duke University, Durham, NC, USA. The United Nations has proclaimed 2014 as the International Year of Crystallography, ''Considering that the impact of crystallography is present everywhere in our daily lives, in modern drug development, nanotechnology and biotechnology, and underpins the development of all new materials, from toothpaste to aeroplane components. Considering also the significance of the scientific achievements of crystallography, as illustrated by twenty-three Nobel
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Crystal Structures of Activated G-Protein Coupled Receptors William Weis. Stanford University School of Medicine, Stanford, CA, USA. G protein coupled receptors (GPCRs) are seven-helix transmembrane proteins that constitute the largest family of membrane proteins in the human genome. GPCRs are responsible for the majority of signal transduction events involving hormones and neurotransmitters across the cell membrane. Activating ligands (agonists) promote binding to and nucleotide exchange by a heterotrimeric G-protein, which dissociates and interacts with downstream effectors. GPCRs are highly dynamic structures, and for many years they resisted crystallization efforts. A number of methods, including protein engineering, lipid-based crystallization, and microfocus x-ray beamlines have enabled the recent explosion of GPCR structures. The majority of these structures are in the inactive state, and efforts to obtain an agonist-bound active-state GPCR structure have proven difficult due to the inherent instability of this state in the absence of a G protein. I will discuss the strategies that have enabled crystal structure determination of the b2-adrenergic and M2 muscarinic receptors in their activated states, and discuss key features of the coupling between agonist binding and conformational changes that enable interaction with G proteins. Physics, Los Alamos National Laboratory, Los Alamos, NM, USA. Molecular replacement is a powerful method for determining macromolecular crystal structures. The method remains limited by the requirement for a template structure that is similar to the structure to be determined. Here we describe two approaches for carrying out molecular replacement with distant homology models, each approach bringing in new information about the structure to be determined. The first approach combines the power of Rosetta structure modeling with macromolecular structure determination. Rosetta and other tools from the structure-modeling field have optimized force fields that are focused on obtaining a physically plausible model. In contrast, crystallographic model-building tools focus on interpretation of patterns of density in an electron density map. As these sources of information are nearly orthogonal, putting them together can increase the range of cases where crystal structures of macromolecules can be determined. An easy-to-use tool has been developed in the Phenix crystallographic software system for carrying out extensive molecular replacement searches followed by model-building using both Rosetta and crystallographic tools. This mr_rosetta software is able to find solutions to challenging molecular replacement problems. The second approach takes advantage of the observation that many pairs of proteins have local structures that can be superimposed much more closely than can their complete structures. For example, a b-sheet in one protein may be locally similar to a sheet in another, but when the two structures are superimposed using all atoms, the sheets may be translated relative to each other. We have developed a method for applying local distortions to a structure (morphing it) using an electron density map to guide the distortions. This procedure allows local similarity to be maintained while global structure is changed. We show that morphing molecular replacement templates after placing them in their approximate locations in the crystallographic unit cell can greatly improve subsequent model-building.
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Structures of the Universal Translator, the Ribosome Jamie H.D. Cate 1,2 . 1 Departments of Chemistry and Molecular and Cell Biology, University of California, Berkeley, CA, USA, 2 Physical Biosciences Division, Lawrence Berkeley National Laboratory, Berkeley, CA, USA. The bacterium Escherichia coli has served for decades as a model for understanding protein biosynthesis. It has therefore been an ideal target for probing the structural basis for protein synthesis by the ribosome. I will present recent advances in understanding the mechanism of translation revealed by x-ray crystal structures of the intact E. coli 70S ribosome. I will also present a vision for the future of ribosome structural biology, how it can be combined with other biophysical methods and how it can be used to advance structure-based antibiotic development. 
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